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PARTNERSHIPS FOR LEARNING:
U.S. SPACE CAMP AND THE UNIVERSITY OF CENTRAL
FLORIDA
Collaborative partnerships between teacher education colleges and business
concerns in nearby communities may help to strengthen education programs and the
teachers of the next century. Practicums in real-world situations allow students to
expand their knowledge in subject areas as well as knowledge of working with
different types of people. In a time when public science literacy is so low, and when
curriculum which involves the space program is minimized in our schools, a new
approach has been established to help pre-service teachers gain a better
understanding and knowledge base about the Space Progam. No longer is the
college-level teacher education program an isolated entity that produces teachers who
are "out of touch" with reality. Programs around the country are beginning or have
offered their students field experiences in a variety of authentic situations (David, C.,
1995; Mackin, J., 1994). Yeager (1993) suggests that partnerships are one of four
factors which might be considered to speed up authentic reform in science education.
This article describes the process of implementing a new pilot project involving handson, minds-on science experiences in teacher education preparation involving a
partnership between U. S. Space Camp, an internationally recognized organization
and the University of Central Florida (UCF).

Establishing the Partnership
Initiating the Concept
In late September of 1994, in a conversation with the managers at U.S. Space
Camp Florida in Titusville, Florida, faculty from the University of Central Florida (UCF)
initiated the idea that it might be mutually beneficial to develop a partnership. In that
partnership, junior interns studying elementary education would be trained by the staff
at Space Camp and then would teach the Space Camp Action Tours (SCAT) that were
scheduled in the spring of 1995.
The administration of Space Camp was very enthusiastic about the idea of
establishing a partnership because they literally have thousands of students going
through every year and were excited about having access to pre-service teachers
who were better prepared to teach others than many people who might apply to be
counselors at Space Camp. Faculty at UCF were excited because they thought that
this would provide the interns a unique opportunity to be involved with hands-on,
minds-on science in a nontraditional setting. Not only was it a nontraditional setting,
but this involvement would allow the university students, unlike interns in any other
college of education in the United States, an opportunity to work with U. S. Space
Camp which is recognized around the world.
SCAT tours are one half day tours provided by U. S. Space Camp for groups of
students (primarily grades 4-12). After being trained to conduct the tours, interns
would conduct tour groups of approximately 12 students through the facility. These
tours allow students an opportunity to experience some of the simulators that were
used by NASA as they trained astronauts for Mercury, Gemini, Apollo, and Space
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Shuttle Missions. As the groups move from simulator to simulator the interns teach
related science concepts and a great deal of the history of manned space flight.

Introducing the Idea to Interns
Interns were gathered together in late November to discuss the sequence of
events and the opportunity that they were being offered. Administrators from U. S.
Space Camp came to the UCF Brevard campus and described their vision of the role
of the student interns. Students had the opportunity to ask questions and receive
clarification. Students received the trainer manual they needed to study for Space
Camp two weeks prior to the end of the semester. The manual was to be studied
before they would meet again on January 5th, causing some students frustration
because of the timing of winter break. The trainer manual was very heavy in content,
primarily looking at the last 30 years of manned space flight. Other sections dealt with
simulators with which they would be working, some of the science concepts involved,
and how the astronauts used the simulators in their own training.

The Training
In January and at the end of winter holiday, the entire cohort group of junior
interns and the UCF science education professor/coordinator met to begin the
mandatory training sessions. Each individual learned how to use the simulators and
one person practiced the presentation at each station. All students were encouraged
numerous times to go out to Space Camp the week before they were to conduct tours
and take the time to shadow a group through the experience, even practicing if they
felt it would help. One student out of the entire group did this.

Structuring the Interns' Schedules
In structuring the schedule for the interns it was determined that the easiest
method would be to assign students in groups according to the elementary schools
where they were participating in their junior internships. Junior internships usually put
the students in the schools during the mornings and then they return to the university
for classes in the afternoons. It was felt that this would provide minimal inconvenience
to those schools who were hosting the students during this same semester. Anywhere
from 3 to 5 interns were assigned per school throughout Brevard county. Groups of
interns, school-by-school, would then rotate through Space Camp one week at a time
(Monday through Thursday). All interns were trained in January and so for some they
may have had to wait until March or April before they actually conducted any tours.
On the very first day, students would shadow a trainer to reinforce the
knowledge and skills gained during their own training session in January. Trainers
differed in their approach to working with the interns. Some asked interns to assume
more responsibility than others in both presentation and in putting students on
simulators. By the second or third day, the interns assumed the responsibility
themselves, but unfortunately by the end of the week, when they had really become
confident in what they were doing, their session ended ..

SCAT Tours
Space Camp trainers conduct a variety of different experiences, some are like
the SCAT tours where small groups of about 12 students move from simulator to
simulator and gain knowledge about the history of manned space flight and how each
particular simulator was involved in the preparation of astronauts. Just this year the
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SCAT Tour has been modified and now goes under the name of A Stellar Expedition.

Method
Design
The evaluation of the pilot project included both quantitative and qualitative
methodologies. Quantitative data were obtained through a pre-test and post-test
design. Qualitative data were obtained through daily reflective journal review,
interviews and observation.

Participants
Participants in the pilot included all thirty-six UCF interns during the spring
semester of their junior year of the elementary teacher education program. The interns
had been placed in schools in the community and the surrounding county for their field
experiences this semester. The UCF Coordinator secured release time from these
internships for the students to participate in the pilot program. The interns included
both males and females, as well as traditional and nontraditional students.

Instrumentation
The Science Attitude Scale was developed by the evaluators of the Nebraska
Math & Science Initiative for evaluation of programs (Appendix A). The tool consists
of 95 items grouped into 3 parts: 1) Attitudes about Science, 2) Approaches to
Teaching Science, and 3) Expectations for Teaching Science. There are seven
subscales throughout the 3 parts: confidence as a student, utility of discipline,
personal interest, gender equity, constructivist teaching, confidence as teacher and
discipline.
Previous psychometric testing was conducted by Bruning, Schweiger, Horn and
Rankin (1992) on a sample of n=88 K-12 teachers (22 at each level: K-3, 4-6, 7-9, 1012). Cronbach Coefficient Alpha reliability for the seven scales ranged from .70 to .95
with exception of the constructivist teaching subscale which was low (.52). Each of the
three parts and seven subscales are described below.
Items in part 1 measuring attitudes about science were adapted from work done
by Fennema and Sherman (1976) measuring attitude toward learning mathematics.
This section consists of 4 subscales each measured on a 5 point likert-scale (strongly
disagree to strongly agree). Several items are reverse coded when subscales are
scored. The first subscale, confidence in self as a student of science, consists of 15
items. Subscale focus is on having a sense of self-efficacy and includes items such
as, I feel sure of myself when doing science. The second subscale, utility of science as
a discipline, consists of fifteen items. Subscale focus is on the value or practicality of
science to the respondant and includes items such as, science has little relevance to
my life. The third subscale, personal interest in science, consists of 15 items.
Subscale focus is on enjoyment of science and includes items such as, science is dull
and boring. And the fourth subscale, gender equity values for science, consists of 10
items. Subscale focus is on equality values for females and males and includes items
such as women and men are equally good in science.
Items in part 2 measuring approaches to teaching science were adapted from a
scale used to evaluate change in teaching efficacy and reading philosophy (Bruning,
Schweiger, Horn, and Rankin, 1992). The focus of this subscale is on attitudes that
foster student constructed versus teacher-directed (by-the-book) learning. The scale
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consists of 21 forced-choice items in which selection of a particular option would
indicate a more constructivist value in teaching.
Items in part 3 measuring expectations for teaching science were also adapted
from the Bruning, Schweiger, Horn and Rankin (1992) scale. The focus of this
subscale is beliefs about their own ability to achieve goals. The scale consists of 19
items orginally measured on a 0-10 rating scale (no change of success to certain you
will succeed). For the purpose of this study the rating scale was changed to a 0-6
scale (no change of success to certain you will succeed).
A measure of science as a discipline is achieved by averaging all items in parts
1 and 3 (omitting constructivist value in teaching subscale).
Pre-test and post-test scale reliability as measured by Cronbach's Coeffieient
Alpha was acceptable ranging from .82 to .95 for six of the seven subscales (Table 1).
Coefficient alpha for the subscale constructivist teaching in science was low (.43),
therefore was dropped from further analysis.
TABLE ONE ABOUT HERE

Procedure
The Science Attitude Scale was administered in January by the UCF
Coordinator on the first day of the interns training for Space Camp, prior to any further
training. The post-test was given mid-April after all interns had completed their
rotations through Space Camp.
Qualitative data helps to round out the picture of the situation for the pilot
participants and generate additional understandings (Bogdan & Biklen, 1982). The
interns kept reflective journals during the pilot project and were observed during their
training and while conducting the morning SCAT tours of predominantly area middle
school and high school students. Observations throughout the pilot were done on
Mondays of each week, mainly by the UCF Coordinator who was not familiar with
these students, but also by another professor from UCF. A purposefully selected
group of interns was also interviewed by the UCF coordinator. Additionally, notecards
asking for "best and worst" comments were completed by the interns the same day as
the post-test. Interviews of the UCF Brevard Campus Education Coordinator and
some faculty were also conducted.
This qualitative data was analyzed inductively in Glaser and Strauss's (1967)
approach of constant comparison. Key issues and recurring events were noted and
like incidents were placed together in themes. Patterns were noted (Miles &
Huberman, 1984) and statements of relationships were generated. An organized
schema emerged which outlined the basic social processes and relationships of the
pilot program. Qualitative research is interested in the different ways people make
sense of their actions and interpret their experiences (Merriam, 1988). The natural
language of the participants, important in qualitative data (Goetz & Lecompte, 1984) is
used in the discussion of the results of the pilot program.

Discussion of the Findings
For the Science Attitude Scale, some inter-correlations among pre-test subscales were discovered. Confidence as a student was significantly correlated with
personal interest (r=0.63, p=.0001 ). Utility of the discipline was significantly related
with personal interest (r=0.59, p=.0003) and gender equity (r=0.43, p=.01 ). Personal
interest was also correlated with gender equity (r=0.37, p=.03).
TABLE TWO ABOUT HERE
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Inter-correlations among post-test Attitude sub-scales were also detected.
Confidence as a student was significantly correlated with personal interest (r=0.85,
p=.0001). Utility of discipline was significantly correlated with personal interest
(r=0.57, p=.001), confidence as a teacher (r=0.68, p:.0001), and confidence as a
student (r=0.54, p=.002).
TABLE THREE ABOUT HERE
Dependent t-tests were utilized to determine if scores on the sub-scales of the
Science Attitude Scale significantly changed over time. There was a significant
difference from pre to post on the confidence as a student subscale (t -2.41, p=.02).
Participant scores at pre-test were significantly lower than scores at post-test.
TABLE FOUR ABOUT HERE

=

Qualitative Data
Overall, two major themes emerged from the analysis of the qualitative data
from the UCF interns: 1) Progression of Confidence during the Experience and 2)
Connections to Teaching.
Progression of Confidence
Last night I reread the information on the simulators. It really is very interesting
and I would probably be able to appreciate it more if I weren't so nervous about
the situation. My last thought as I fell asleep was 'What if I kill or maim a kid on
one of the simulators?'
At the beginning of the training for Space Camp, the UCF interns knew they had
to relate a lot of factual information to students as they came to the camp, and they
needed to be able to safely strap students into the simulators to demonstrate them.
These two areas, facts and safety, caused great concern and anxiety for many of the
interns. Interns were paired with Space Camp Counselors for the first day or two and
then were encouraged to try it on their own.
The interns' degree of fear at the beginning of their Space Camp experience
was clearly evident. Unfamiliarity with the simulators and the dangers involved for
students intensified the apprehension for the interns at the beginning of the pilot
experience. Because of each simulator's movements, children needed to be strapped
safely and securely on them.
I was seriously afraid for the campers safety. Once, I missed one of the
seatbelts and a child almost fell out of the 5 degrees of freedom [simulator]
when I spun him upside down. Also, the anti-gravity [zero gravity] wall is
extremely dangerous. I didn't like having that much responsibility for something
that I am so unfamiliar with.
(Conversations were held by UCF faculty with Space Camp managers about
the interns concerns for safety issues. Space Camp managers were convinced that
the interns were properly prepared and verified that they were covered under Space
Camp's insurance plan.)
Another substantial concern for the interns was having to spend a week of their
regularly scheduled school-site internship to intern at Space Camp. Field experiences
in the schools are usually a high point for preservice teachers because they get to
actually work with students and apply the knowledge from their preparation program.
Taking them away from the children at their internship sites, especially after a few
weeks when affective attachments have started to blossom, was difficult for the
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students. "I didn't like being taken out of the classroom. I think space camp would be
a much more positive experience if it was not during an Internship semester. This past
semester has been a very stressful one. Space camp only added to this stress."
Thus, with the imposed memorization of information during break, the fear of
hurting someone on the simulators, and the release time from the field setting in the
schools, the pilot program did not get off to a very positive start for some of the interns.
Once on-site, UCF students were scared to conduct the Space Camp SCAT tours on
their own and felt great relief when they could shadow an experienced person on their
first day. "... being able to work with a counselor or other intern instead of being on
my own shows how important and effective collaboration and cooperation are. People
often have different abilities that complement each other."
By the end of the week's internship at Space Camp, UCF students felt confident
about their skills and what they had learned. "I consider our week to be very
successful and enjoyable," commented one student; another said, "Today I did a
SCAT all by myself. I felt a great sense of accomplishment. It was a challenge and I
found I didn't even need my note cards on the space shuttle, the suits, and the multiaxis, and of course the trajectory chair. I know my class [at the school site] will be
richer from my experience." The pilot gave a boost in confidence for the interns, "I felt
very close to the space program this week and that gave me more pride in myself."
Today was a great day!!! ... Before I came this morning I spent a few minutes
thinking about what I wanted to accomplish. My goals were: - try to relax and
enjoy the experience - focus on the kids. Try to learn their names. Connect
with them.
Connections to Teaching
It has really enriched my thought of what I can bring to my classroom and get
me thinking about more hands-on experiences.
Once the Space Camp rotation began for the interns, fears began to dissipate
and students relaxed and actually enjoyed the experience. Previously, they were too
concerned with safety and knowledge issues and could not focus beyond them. It was
not until this point in their journals that students began to make connections with
teaching during the SCAT tours. "For the past week I was lucky enough to experience
something no other education program has had the opportunity to do. Last week I
attended Space Camp from the eyes of a teacher."
The hands-on learning of the school children who attended the SCAT tours
impressed the UCF interns. "I am not used to doing hands-on activities, but I can now
see how relevant and meaningful such hands-on activities are for children." Another
student said, "Discovery really is a more exciting way to learn. It's so much more
exciting and relational than a mere classroom lecture. Kids really do get a lot out of
the program. I must remember this when I teach." One student commented, "I have
gained a wealth of information I can bring to the classroom." Because they were part
of the hands-on learning of the students, the interns were also learning first-hand,
hands-on. Being part of the pilot program reinforced what they heard and learned in
their UCF classrooms about constructivist learning.
Additionally, experience with the different learning and developmental levels of
students was also part of the pilot experience. "Space Camp offered me a truly
wonderful opportunity to intensely interact with students of a variety of ages." Students
from elementary through high school were on the SCAT tours. UCF interns noted in
their journals the differing levels of student learning.
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5th grade is a hard age to please. They never seem satisfied.... 3rd graders
are so enthusiastic about everything yet you still have to simplify the language.
I found that after I discussed what was on my flash cards I had to go back and
repeat it in simpler terms. It wasn't until then that you saw expression on their
faces. Many of the ninth graders knew more than I did about various space
concepts and facts. This allowed me to relax and enjoy watching the students
'peer teach,' predict, and even problem solve various elements of the space
program.
The students were really great! At first I was unsure about working with that age
group (14-15) but they were very well behaved and attentive.
The SCAT tour experience even gave the interns time to connect with some
students, "There was one girl in the group. She seemed a bit shy and I was really
happy for her when she got one of the best times. She asked me to take her picture as
she caught the stick!"
One of the biggest problems for the UCF interns was management of student
behavior and group processes. "What I am noticing the most while at Space Camp is
the difference in behavior of the children, and the amount and manner of behavior
management that the teachers use or don't use."
Stardate February seventh, destination Space Camp. It was really interesting to
watch the children's personalities emerge as the day progressed. They were all
very excited when they first arrived, but still a little reserved, since they weren't
really sure what was going to happen to them yet. This changed quite quickly
and the more aggressive and demonstrative types of personalities emerged
within about the first ten minutes as they volunteered to be first for everything.
Successfully managing students who were unfamiliar to the interns is a positive skill
that they can take into the classroom. But beyond that, interns who will apply the
procedural knowledge of how to deal with students in potentially risky situations, such
as what might be found at Space Camp, may find it especially useful in their own
future classrooms because classroom teachers frequently encounter risky situations.
Implications

lmplimentation of new business/education partnerships to improve education
are being tried across the country. The purposes of these partnerships vary, but in
many the hope is to establish real-world situations where the students learn by doing.
Many implications coud be generated from this pilot program. The unique
collaboration of a space education business forming a partnership with an educational
institution is but one. This pilot was instrumental in providing innovative yet authentic
experiences for pre-service teachers. Traditionally in-service and pre-service
elementary/middle school teachers tend to avoid teaching science because of great
insecurity in the science content area. This experience provided a strong handson/minds-on involvement in the space sciences which helped to reduce those feelings
of insecurity.
Discussions were held with the manager of Space Camp and two Space Camp
employees who worked not only in the training of the UCF Interns but worked
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alongside of them during the SCAT Tours. Several points surfaced that shed light on
how the experience was perceived by Space Camp officials and employees. From a
managerial perspective it was somewhat disappointing that no time beyond the prescheduled (arranged) time was spent by the UCF Interns in helping to alleviate some
of the intense pressure put on Space Camp Staff during the winter and spring months
when visitors appear in great numbers.
It might be noted that the Interns perceived that they were under great pressure
during this semester to attend and work in school settings in the mornings and then to
take classes in the afternoons, all of this on top of doing the SCAT Tours. Additionally
many of the Interns are nontraditional students and they could not spare much extra
time due to the fact that they also had jobs to support their families. Even so, the
Interns felt that the time that they spent at Space Camp was rewarding and very
worthwhile.
The Space Camp counselors shared that even though the Interns were not
giving extra days, the time that they were there was of great value to Space Camp
because it helped when large numbers of students appeared for tours, which
happened frequently. As one of the counselors explained, this made it possible for us
to divide these large groups and place groups in the hands of people they knew were
capable of handling it, therefore helping take off some of the pressure. The counselors
were hopeful that sceduling problems could be adusted and that the program would
continue. They too noted the tremendous progression in confidence as the Interns
rotated through the program.
Any pilot program will be shown to have problems if it is truthfully evaluated, this
program is not exceptional from that perceived pattern. Many hours of hard work by
allot the parties involved were given without any thought of any type of compensation.
There was real risk for the UCF Interns who were in unfamiliar surroundings, for U.S.
Space Camp which has a formidable reputation to uphold and for the University of
Central Florida which wants to provide the best possible learning environment for their
students. Risks were taken, some goals fell short of expectations, but by in large the
growth made by the Interns in both academic content and in affective areas were
considerable. Statistically the pre/post test indicated that the pilot project produced
more confidence in self as a student of science. Qualitatively evidence from journals,
interviews, and comment cards supported real growth in affective areas such as selfconfidence, in teaching science in a hands-on/minds-on manner, and an appreciation
for the priceless opportunity to work in such a prestigeous environment.
Since the pilot program the partnership has evolved a great deal. Much was
learned from the first couple of years which has turned this experience into a very
positive one for all involved. The key to the difference in the attitudes was that the
Internship was changed from a mandatory experience to a voluntary one. The
enthusiasm of the groups now is passed down from one class to the next through their
peers. Their enthusiasm was so great that students from the Exceptional Education
program came to us and asked why they too could not participate. Since that time
both groups have participated in the partnership. We are beginning to study the data
from these new groups and will hope to be able to present data in the near future.
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TABLE FOUR
Dependent t-tests for Sub-scales

Scale
Confidence as
a Student
Utility of
Discipline
Personal
interest
Gender
Equity
Confidence as
a Teacher

Mean
Standard
Difference Deviation

T Score

Probability

-0.28

0.59

-2.41

.02*

-0.18

0.56

-1.64

.11

-0.17

0.52

-1.64

.11

0.07

0.72

0.49

.63

0.17

0.64

1.31

.21

-0.07

0.36

-1.06

.31

Discipline

TABLE THREE
Science Attitude Scale
Inter-correlations Among Post-test Subscales
(N

Confidence Utility of
as a
Discipline
Student
Confidence
as a
Student
Utility of
Di sci oline
Personal
Interest
Gender
Equity
Confidence
as a
Teacher
Discipline

=

29)

Personal
Interest

Gender
Equity

Confidence Discipline
as a
Teacher

-0.54**

--

0.85***

0.57**

--

0.04

0.19

0.07

--

0.34

0.69***

0.27

0.16

--

0.80***

0.83***

0.80***

0.39*

0.71 ***

Note: * p<.05, ** p<.01, *** p<.001

--

TABLE TWO
Science Attitude Scale
Inter-correlations Among Pre-test Sub-scalse
(N

Confidence Utility of
as a
Discipline
student

=

33)

Personal
Interest

Gender
Equity

Confidence Discipline
as a
teacher

Confidence
as a
student
Utility of
Discipline

0.33

--

0.63***

0.59***

Gender
Equity

-0.09

0.43*

0.37*

Confidence
as a
teacher
Discipline

0.06

0.03

0.01

0.01

0.66***

0.69***

0.80***

0.44*

Personal
Interest

--

Note: * p<.05, ** p<.01, *** p<.001

---

0.48**

--

TABLE ONE

Sub-scale Reliability Summary

Pre-Test

Post-Test

Confidence as a Student

0.92

0.86

Utility of Discipline

0.85

0.82

Personal Interest

0.90

0.93

Gender Eouity

0.92

0.94

Constructivist Teachino

0.67

0.43

Confidence as a Teacher

0.95

0.91

Discipline

0.93

0.94

Scale
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